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CHRYSOMYA MEGACEPHALA (FABR.) IS 
MORE RESISTANT TO ATTACK BY 
CH. RUFIFACIES (MACQUART) IN A 
LABORATORY ARENA THAN IS 
COCHLJOMYIA MACELLAR1A (FABR.) 

(DIFFERA: CALLIPHORIDAE) 
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Abstract.—Chrysomya Robineau-Desvoidy blow flies recently introduced to the Americas in¬ 
clude two species, Ch. megacephala (Fabr.) and Ch. chloropyga Wiedemann (= Ch. putoria) 
with purely saprophagous larvae, and two, Ch. albiceps (Wiedemann) and Ch. rufifacies (Mac- 
quart), that are facultative predators on other maggots , Patterns of adult abundance suggest that 
the invading species suppress the saprophagous native Cochliomyia macdlaria (Fabr.), and do 
so more effectively in combination than individually. We hypothesized that Ch. megacephala, 
historically sympatric with Ch. mfifacies, is relatively resistant to predation by Ch. rufifacies, 
which could provide it with a competitive advantage over a more vulnerable C. maceUana when 
larvae of all three occur together. To test this hypothesis, larvae of both prey species were 
individually paired with larvae of Ch. rufifacies in the laboratory. C. macellaria were consistently 
killed at a higher rate than were Ch. megacephala. 
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Old World blow flies in the genus Chrysomya Robineau-Desvoidy have been 
spectacularly successful following their recent invasion of the Western Hemi¬ 
sphere. Introduced at two locations in the mid 1970’s, Ch. albiceps (Wiedemann), 
Ch. chloropyga Wiedemann (= Ch. putoria) and Ch. megacephala (Fabr.) in 
Brazil (Guimaraes et al. 1979) and Ch. rufifacies (Macquart) in Costa Rica (Jiron 
1979), they quickly became widespread and abundant in Latin America (Baum¬ 
gartner & Greenberg 1984, Baumgartner 1988, Mariluis Sc Schnack 1989, Olsen 
et al. 1992., J. Mendez L., pers. comm , Kurahashi et al. 1994). Within two 
decades, Ch. rufifacies and Ch. megacephala had spread far enough to be firmly 
established at locations in the southern USA (Wells 1991, Baumgartner 1993), 
and Ch. chloropyga occurs as far north as Panama (J. Mendez L., personal 
comm.). 

Chrysomya chloropyga and Ch. megacephala are typical synanthopic pests, 
with saprophagous larvae usually found in carrion or feces (Greenberg 1971, 
Laurence 1986). Chrysomya albiceps and Ch. rufifacies, so similar to each other 
in form and natural history that their status as separate species has been debated 
(Tantawi & Greenberg 1993), have larvae that eat both carrion (and rarely live 
flesh) and other maggots (Fuller 1934, Ullyett 1950). The latter two species are 
also distinguished by the presence of prominent spiny tubercles (Fig. 1), which 
we believe serve to reduce cannibalism. 

As Chrysomya densities in the New World have increased, sympatric popula- 
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Figure 1. Larva of Chrysomya nififacks (with tubercles) attacking a larva of Phormia regina 

(MeigenY The head of C. n#ioies, inserted into the other larva, is down in this view. 
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tions of the native calliphorid Cochliomyia macellaria Fabr. have decreased, 
sometimes precipitously, and this has been interpreted as competitive displace¬ 
ment (Guimaracs et al. 1979, Baumgartner & Greenberg 1984, Wells & Greenberg 
1992, Paraluppi & Castellon 1994). A similar decline may be happening to Lucilia 
exima (Wiedemann) (Baumgartner 1993). Competition for food between carrion- 
fly larvae is often intense (Hanski 1987). Because the invaders don’t seem to be 
filling any previously unexploited niche, i.e., they are eating the same carrion and 
feces that are already exploued by native flies, the ability to out-compete native 
species seems necessary for the success of Chrysomya in the Americas. 

Some evidence indeed suggests that the Chrysomya spp. have a stronger neg¬ 
ative effect on Co macellaria in combination than individually. At a site in Peru 
where Ch. chloropyga became common but Ch. al biceps was rare, Co. macellaria 
dropped during a 4-year period from 46% to 11% of the adult population at baits, 
while at a site where both invaders were common, reduction of the native fly was 
from 89% to 0.2% (Baumgartner & Greenberg 1984). At Brazilian locations 
where all three Chrysomya arc abundant, the previously common Co. macellaria 
has been described as rare or absent (Guimaraes et al. 1979, Paraluppi &c Castel lon 
1994). Ch. rufifacies is the only member of the genus known to be established in 
Texas, and although it was experimentally shown to reduce the number of Co. 
macellaria bred from carrion, the native fly is still abundant (Wells & Greenberg 
1992, 1994). 

The advance of these flies is in contrast to previous (and separate) introductions 
to Latin America of Ch megacephala, Ch. chloropyga and Ch. rufifacies that 
failed (Baumgartner & Greenberg 1984, Baumgartner 1993). It is rather difficult 
to determine why an invasion did or did not succeed, but we hypothesize that the 
appearance of several Chrysomya spp. at the same time at least contributed to 
their successful establishment. Others have observed that, coevolved sets of intro¬ 
duced species can be more able to invade because they have a greater impact on 
the invaded community than would be predicted from their individual interactions 
with native organisms (Simberloff 1991). In the case of Chrysomya, this would 
occur if the purely saprophagous larvae are adapted to resist or avoid the attack 
of their predaceous congeners with which they have long been sympatric. Chry¬ 
somya megacephala or Ch. chloropyga would then be more likely to successfully 
invade if Ch. al biceps or Ch. rufifacies were also present. 

Chrysomya megacephala is commonly found with Ch. rufifacies in the Oriental, 
Autralsasian and Oceanic regions (James 1977, Kurahashi 1989). In addition, its 
successional position within carrion is similar to Co. macellaria (making them 
almost certainly competitors for the same food), and both are species attacked by 
Ch. rufifacies in the field (Bohart & Gressitt 1951, Wells & Greenberg 1994). In 
this study, we measured the rate of predation by Ch. rufifacies larvae on Ch. 
megacephala and on Co. macellaria in a laboratory arena. 

Methods and Materials 

All larvae used were third instars approximately one cm in length. During a 
trial, 20 Co. macellaria and 20 Ch. megacephala were individually paired with a 
single Ch. rufifacies (40 total) within a 60 X 15 mm plastic petri dish. Dishes 
were arranged in a 5 by 8 pattern on a laboratory shelf, with alternating prey 
species in place. A trial began when a Ch. rufifacies larva was quickly dropped 
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Table 1. Number of Cochliomyia macellaria and Chrysomya megacephala larvae, out of a total of 
20 each, successfully attacked by Chrysomya rufifacies. 


Trial 

Co. macellaria 

Ch. megacephala 

1 

18 

15 

2 

18 

14 

3 

18 

14 

4 

5 

2 

5 

17 

16 

6 

9 

6 


into each dish. After 20 min at 25 C, all larvae that, based on our experience, 
were damaged enough to be fatally wounded were counted. These included larvae 
that were shriveled, had body contents extruded through a hole in the cuticle, or 
were in the grip of a feeding Ch. rufifacies. Six trials were performed, each with 
a new generation of larvae. 

Larvae were obtained from two sets of fly colonics. For trials 1-4 these were: 
Co. macellaria from Kerr County, TX, USA, colonized for an unknown number 
of generations; Ch. megacephala and Ch. rufifacies from Yona, Okinawa, Japan, 
colonized for 3-10 generations. Colonies for trials 5 and 6 were: Co. macellaria 
from W. Lafayette, IN, USA, colonized for 4-5 generations; Ch. megacephala 
from Kim be, New Britain, Papua New Guinea, colonized for 10—11 generations, 
Ch. rufifacies from Matsuda, Okinawa, Japan, colonized for 3-4 generations. 

Results and Discussion 

In every trial, Ch. rufifacies killed or wounded a greater number of Co. ma¬ 
cellaria than Ch. megacephala (Table 1). Under these conditions, Ch. mega¬ 
cephala was moie resistant to attack by its historically sympatric congener than 
was the previously allopatric Co. macellaria (sign test, p = 0.03). From casual 
observation, we believe that Ch. megacephala was more quick to struggle vig¬ 
orously and flee following contact with the mouthparts of Ch. rufifacies , although 
no effort was made to quantify such behavior. 

Although the total number killed per trial varied from in 7 to 33, the relative 
difference between the two prey species was similar for all trials. We suspect that 
each batch of Ch. rufifacies had a particular “hunger level” that influenced the 
overall probability and/or strength of attack, but that had no influence on the 
relative vulnerability of prey species. 

These results, albeit produced in a highly artificial setting, support the hypoth¬ 
esis that Ch. megacephala is a stronger competitor against Co. macellaria when 
Ch. rufifacies is present. To the extent that our observations apply to wild pop¬ 
ulations, it follows that the establishment and spread of Ch. megacephala within 
the range of Co. macellaria was aided by the presence of Ch. rufifacies or the 
nearly identical Ch. albiceps. Further experimental manipulations and field ob¬ 
servations are needed to confirm this complex interaction. 

Acknowledgment 

Ichiro Miyagi, University of the Ryukyus, Bernard Greenberg, University of 
Illinois at Chicago and S. Adam Shahid, Purdue University, kindly helped us to 






20 


THE PAN-PACIFIC ENTOMOLOGIST 


Vol. 73(1) 


obtain our fly colonies. JDW was supported by a fellowship from the National 
Science Foundation (INT-9311789) and the Japanese Science and Technology 
Agency (193040). 


Literature Cited 

Baumgartner, D. L. 1988. Spread of introduced Chrysomya blowflies (Diptera, Calliphoridae) in the 
Neotropics with records new to Venezuela. Biotropica, 20: 167-168. 

Baumgartner, D. L. 1993. Review of Chrysomya rufifacies (Diptera: Calliphoridae). J. Med. Entomol., 
30: 338-352. 

Baumgartner, D. L. & B. Greenberg. 1984. The genus Chrysomya (Diptera: Calliphoridae) in the 
New World, J. Med. Entomol., 21, 105-113. 

Bohart, G. E. & J. L. Gressitt. 1951. Filth-inhabiting flies of Guam. Bull. Bernice P. Bishop Mus., 
204: 1-169. 

Fuller, M. E. 1934. The insect inhabitants of carrion: a study in animal ecology. Aust. Counc. Sci. 
Ind. Res. Bull., 82: 4-63. 

Greenberg, B. (ed.). 1971, Flies And disease. Vol. I. Ecology, classification and biotic associations. 
Princeton University Press, Princeton. 

Guimaraes. J. H., A, P. do Prado & G. M. Buralli. 1979. Dispersal and distribution of three newly 
introduced species of Cnrysomya Robineau-Desvoidy in Btazil (Diptera, Calliphoridae). Rev. 
Bras. Entomol., 23: 245-255. 

Hanski, I. 1987. Nutritional ecology of dung- and carrion-feeding insects, pp. 837-884. In Slansky. 
F. & J. G Rodriguez (eds.). Nutritional ecology of insects, mites, spiders and related inverte¬ 
brates. John-Wiley, New York. 

James, M T. 1977. Family Calliphoridae. pp. 528-556. In. Dclfinado, M D. & D. E Hardy (eds.). 

A catalog of the Diptera of the Oriental region. University Press of Hawaii, Honolulu. 

Jir6n, L. F. 1979. Sobre moscas califoridas de Costa Rica (Diptera: Cyclorrhapha). Brenesia, 16: 221- 

222. 

Kurahashi, II. 1989. Family Calliphoridae. pp. 702-717. In. Evenhuis, N. L. (ed.). Catalog of the 
Diptera of the Australasian and Oceanian regions. Bishop Museum Press, Honolulu. 
Kurahashi, H., J. D. Wells & K. Ogino. 1994. The Oriental latrine fly, Chrysomya megacephala 
(Fabricius) (Diptera), newly recorded from Honduras, Central America. Jpn. J. Entomol., 62: 
860. 

Laurence, B. R. 1986. Old World blowflies in the New World. Parasit. Today, 2: 77-79. 

Mariluis, J. C. & J. A. Schnack. 1989. Ecology of the blow flies of an eusynanthropic habitat near 
Buenos Aires (Diptera, Calliphoridae). EOS, 65: 93-101. 

Olsen, A. R., S. C. Augold, D. F Gross & T, H. Sidebotioin. 1992. New record of the blowfly, 
Chiysomya megacephala (Fabr.), from Ecuador Pan-Pac. Entomol., 68:280-281. 

Paraluppi, N. D. & E G, Castellon, 1994. Calliphoridae (Diptera) cm Manaus: I. Levantamento 
taxonomica e sazonalidade. Rev. Bras. Entomol,, 38: 661-668. 

Simberioff, D. 1991. Keystone species and community effects of biological introductions, pp. 1-19. 
In Ginzbeg, L. R. (ed.). Assessing ecological risks of biotechnology. Butterworths-Heinemann, 
Stoneham, MA 

Tantawi, T. 1. & B. Greenberg. 1993. Chrysomya alhiceps and C. rufifacies (Diptera: Calliphoridae): 

contribution to an ongoing taxonomic problem. J. Med. Entomol., 30: 646-648. 

Ullyett, G. C 1950. Competition for food and allied phenomena in sheep-blowfly populations. Phil. 
Trans. Roy. Soc. Ser. B., 234: 77-174. 

Wells, J. D, 1991. Chrysomya megacephala (Diptera: Calliphoridae) has reached the continental 
United States: review of its biology, pest status and spread around the world. J. Med. Entomol., 
28: 471-472. 

Wells, J. D. & B. Greenberg. 1992. Interaction between Chrysomya rufifacies and Cochliomyia ma- 
cellaria (Diptera: Calliphoridae): the possible consequences of an invasion. Bull. Entomol. Res., 
82: 133-137. 

Wells, J. D. & B. Greenberg. 1994. Resource use by an introduced and native carrion flics. Oecologia, 
99: 181-187. 

Received 26 Apr 1996; Accepted 6 Aug 1996. 



